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passage through which the molten . material 
passes. The grooves and ribs are usually of 
rectangular section and present to the flow of 
material a succession of relatively sharp edges 

25 which tend to shear the material in an un- 
desirable manner. Further, with some kinds of 
apparatus it is possible to service the rotor 
only after one half of the stator has been dis- 
mantled because due to the projection of the 

30 ribs into the grooves it is not possible to with- 
draw the rotor axially from the stator. 

It is an object of the present invention to 
provide a mixing head which reduces shearing 
during the passage of molten material through 

35 the head and which permits removal of the 
rotor by axial movement thereof without the 
necessity of partially dismantling the stator. 

Further, the known forms of mixing head 
referred to are difficult to set up because of 

40 the differential expansion between the screw 
and the barrel and it is a further • object of 
the invention to obtain an improved mixing 
with a reduction in the shear of the thermo- 
plastic material thus minimising a rise in tem- 

45 perature due to the shearing action. 



be described, by way ot example, with refer- 
ence to the drawings accompanying the Pro- 
visional Specification, in which : — 

Figure 1 is a longitudinal section through a 
mixing head according to the invention, 70 

Figure 2 is a longitudinal view of a part of 
a stator member embodied in the mixing head, 
and 

Figure 3 is a section through the mixing 
head on line III — III, Figure 1. 75 

Referring to the drawings, the mixing head 
comprises a hollow substantially cylindrical 
stator member 1 secured in any suitable man- 
ner to a stationary machine element 2, and a 
substantially cylindrical rotor member 3 80 
keyed to a shaft 4 for rotation therewith about 
the longitudinal axis thereof in known manner. 
Molten synthetic thermoplastic material is fed 
to the mixing head in known manner, not 
shown, and after passage through the mixing 85 
head is passed towards a die, indicated in 
chain line at the right of Fig. 1, through a 
passage formed by an outer annular mamber 
5 secured to the element 2 and an inner 
member 6 secured to the shaft 4. 90 
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We, The Metal Box Company Limited, According to the invention there is provided 

a Company Incorporated under the laws of a mixing head for mixing or homogenising 

Great Britain, of 37 Baker Street, London, molten synthetic thermoplastic material during 

W.l, England, do hereby declare the inven- movement thereof towards an extrusion die, 

5 tion, for which we pray that a Patent may be comprising a hollow substantially cylindrkal 50 

granted to us, and the method by which it is stator member and a cylindrical rotor member 

to be performed, to be particular^ described rotatable therein about the longitudinal axis 

in and by the following statement:— thereof, the rotor member having a maximum 

This invention relates to the extrusion of external diameter slightly less than the mini- 

10 molten synthetic thermoplastic material, such mum internal diameter of the stator member 55 

as polyethylene, polystyrene, or polypropylene, and the facing surfaces of the stator and rotor 

In apparatus for extruding molten synthetic members being provided with grooves extend- 

plastic material as a thin sheet of film, or as ing longitudinally thereof thereby to form be- 

a tube, the material is often fed to an extrusion tween the stator and rotor members a gently 

15 die in the form of a thin annular stream undulating passage in which molten synthetic 60 

through a mixing head which comprises a thermoplastic material may be mixed or homo- 

stator and a rotor one of which is provided genised and through which the material may 

with peripheral grooves and the other with flow from one end to the other, 
peripheral ribs or projections which extend In order that the invention may be clearly 

20 into the grooves to form- therewith a tortuous understood one embodiment thereof will now 65 
passage through which the molten material be described, by way of example, with refer- 
passes. The grooves and ribs are usually of ence to the drawings accompanying the Pro- 
rectangular section and present to the flow of visional Specification, in which im- 
material a succession of relatively sharp edges Figure 1 is a longitudinal section through a 

25 which tend to shear the material in an un- mixing head according to the invention, 70 
desirable manner. Further, with some kinds of Figure 2 is a longitudinal view of a part of 

apparatus it is possible to service the rotor a stator member embodied in the mixing head, 

only after one half of the stator has been dis- and t m t 

mantled because due to the projection of the Figure 3 is a section through the mixing 

30 ribs into the grooves it is not possible to with- head on line III — III, Figure 1. 75 
draw the rotor axially from the stator. Referring to the drawings, the mixing head 

It is an object of the present invention to comprises a hollow substantially cylindrical 

provide a mixing head which reduces shearing stator member 1 secured in any suitable man- 

during the passage of molten material through ner to a stationary machine element 2, and a 

35 the head and which permits removal of the substantially cylindrical rotor member 3 80 

rotor by axial movement thereof without the keyed to a shaft 4 for rotation therewith about 

necessity of partially dismantling the stator. the longitudinal axis thereof in known manner. 

Further, the known forms of mixing head Molten synthetic thermoplastic material is fed 

referred to are difficult to set up because of to the mixing head ah known manner 3> not 

40 the differential expansion between the screw shown, and after passage through the mixing 85 

and the barrel and it is a further object of head is passed towards a die, indicated in 

the invention to obtain an improved mixing chain line at the right of Fig. 1, through a 

with a reduction in the shear of the thermo- passage formed by an outer annular mamber 
plastic material thus minimising a rise in tern- 5 secured to the element 2 and an inner 

45 perature due to the shearing action. member 6 secured to the shaft 4. 90 




2 



930,339 



The rotor member has a maximum external 
diameter D, Figure 1 which is slightly less 
than the minimum internal diamter d, Figure 
2, of the stator member so that, when desired, 
5 the rotor member can be withdrawn axially 
from the stator member without the need for 
partial dismantling of the stator member. The 
difference between the diameters D, d is of the 
order of 0.016 inch. 

10 The stator and rotor members are respec- 
tively provided with rows of grooves 7, 8 and 
the rows extend peripherally around the 
members. The grooves of each row extend 
longitudinally of the rotor members and are 

15 equispaced around the peripheries of the mem- 
bers, the arrangement being, as shown in 
Figure 1, such that the rows of grooves in the 
rotor member are so displaced axially thereof 
in relation to the rows formed in the stator 

20 member that the grooves 8 or the rotor member 
are opposed in part by the grooves 7 of each 
of two adjoining rows of grooves formed in 
the stator member. 
The grooves 7, S are of equal length and 

25 are of shallow depth, being of a depth of the 
order of 0.075 inch, and as can be seen from 
Figure 1 the centre of a row of rotor grooves 
£ is aligned with t!he mid-position 9 between 
two adjoining rows of grooves 7 formed in 

30 the stator member. The grooves 7, 3 are pre- 
ferably, as shown in the drawings, of arcuate 
form considered lengthwise of the members 1, 
3. 

As can be seen from Figure 3, the number 

35 of grooves in each row of one of the mem- 
bers 1, 3 is different from the number of 
grooves in each row of the other of the mem- 
bers and in a preferred embodiment of the in- 
vention the number of grooves in each row of 

40 one of the members exceeds by at least 
two the number of grooves in each row of the 
other of the members. As shown in Figure 3 
each row of grooves 7 contains twenty-four 
grooves and each row of grooves 8 contains 

45 twenty-two grooves. 

During operation of the apparatus molten 
synthetic thermoplastic material is fed as a 
thin annular stream towards the passage formed 
by the members 5, 6 through the confining 

50 passage formed by the opposed walls of the 
stator and rotor members and rotation of the 
rotor member causes the spacing between 
opposed portions of the walls at any given 
point of the stator to be constantly varied thus 

55 causing movement of the molten material in a 
direction transverse to the direction of move- 
ment of the material through the passage. 
Rotation of the rotor causes kneading of the 
material due to the constantly varying distance 

60 between opposed portions of the walls of the 
stator and rotor, the distance being greatest 
when a groove 8 is exactly opposite a groove 7 
and least when an exterior peripheral portion 
10 of the rotor member is opposite the 

65 groove 8. This kneading action gives an im- 



proved mixing or homogenising of the material 
as compared with that obtainable by mixing 
heads known prior to the invention because 
the kneading effect could not be achieved by 
the use of the known forms of mixing head. 70 

It will be understood that, if desired, the 
rows of grooves 8 may contain a number of 
grooves in excess of the number contained in 
the rows of grooves 7. 

It will also be understood that because the 75 
maximum external diameter D of the rotor 
member 3 is less than the minimum internal 
diameter d of the stator member the rotor 
member can, when desired, be removed axially 
from the stator member without the need for 80 
partial dismantling of the stator member. 

WHAT WE CLAIM IS: — 

1. A mixing head for mixing or homogen- 
ising molten synthetic thermoplastic material 
during movement thereof towards an extrusion 85 
die, comprising a hollow substantially cylindri- 
cal stator mamber and a cylindrical rotor 
member rotatable therein about the longitu- 
dinal axis thereof, the rotor member having 

a maximum external diameter slightly less 90 
than the minimum internal diameter of the 
stator member and the facing surfaces of the 
stator and rotor members being provided with 
grooves extending longitudinally thereof there- 
by to form between the stator and rotor 95 
members a gently undulating passage in which 
molten thermoplastic material is mixed or 
homogenised and through which the material 
flows from one end to the other. 

2. A mixing head according to Claim 3, 100 
wherein rows of grooves are formed in the 
stator and rotor members respectively, the 
rows extending peripherally around said mem- 
bers and being spaced apart axially thereof, 
and the grooves of each row being equi-spaced 105 
around the peripheries of the members. 

3. A mixing head according to Claim 2, 
wherein the rows of grooves in the rotor mem- 
ber are so displaced axially thereof in relation 

to the rows formed in the stator member that 110 
the grooves of a row formed in the rotor 
member are opposed in part by the grooves of 
each of two adjoining rows of grooves formed 
in the stator member. 

4. A mixing head according to Claim 3, 115 
wherein the grooves formed in the rotor and 
stator members are of equal length and the 
centre of a row of rotor member grooves is 
aligned with the mid-position between two ad- 
joining rows of grooves formed in the stator 120 
member. 

5. A mixing head according to any one of 
Claims 2 to 4, wherein the number of grooves 
in each row of the stator member is different 
from the number of grooves in each row of 125 
the rotor member. 

6. A mixing head according to Claim 5, 
wherein the number of grooves in each row of 
one of said members exceeds by two the num- 
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ber of grooves in each row of the other of 
the members. 

7. A mixing head according to any one of 
Claims 1 to 6, wherein the grooves are of 
arcuate form considered lengthwise of said 
members. 

&. A mixing head for mixing or homogen- 
ising molten synthetic thermoplastic material 



during movement thereof towards an extrusion 
die, substantially as herein described with 10 
reference to and as illustrated in the drawings 
accompanying the Provisional Specification. 
PAGE, WHITE & FARRER, 
Chartered Patent Agents, 
27, Chancery Lane, London, W.C2. 
Agents for the Applicants. 
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